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(54) PIEZOELECTRIC PORCELAIN MATERIAL 

(57)Abstract: 

PURPOSE: To suppress the amount of lead oxide evaporated at the time of sintering, to control 
the lead atmospheric condition in a burning furnace at the time of the sintering, and to provide a 
piezoelectric porcelain material capable of sintering at low temp, and improving the dispersion of 
the electrical characteristics of a sintered compact. 

CONSTITUTION: In a [PbSr][(TiZr) (MnNb)]03 based piezoelectric porcelain material, at least 
one of 0.005-0.040wt.% Si02 and 0.005-0.040% AI203 is incorporated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]{PbSr} {(TiZr) (MnNb)} Piezoelectric-ceramics material containing [ Si0 2 ] at least one 
side for 0.005 to 0.040-% of the weight, and aluminum 2 0 3 in piezoelectric-ceramics material of 
an system while of 0.005 to 0.040% of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the piezoelectric-ceramics material 
used for example, for the piezoelectric filter for transmitters, etc. about piezoelectric-ceramics 
material. 
[0002] 

[Description of the Prior Art]Conventionally, the piezoelectric-ceramics material of a {PbSr} 
{(TiZr) (MnNb)}0 3 system is used for the piezoelectric filter for transmitters, etc. 

[0003] 

[Problem(s) to be Solved by the Invention]However, in such a conventional piezoelectric- 
ceramics material, at the time of calcination, evaporation of lead oxide occurred also about 0.8% 
of the weight, and formed a high-concentration lead atmosphere all over the firing furnace. By 
this, the factor which checks degrees of sintering, such as a concentration gradient of lead 
atmosphere, arose, and poor modification of the sintered compact was generated. In order to 
control the amount of evaporation of this lead oxide, there is no suitable means, external means, 
such as calcination temperature, calcination exhaust wind quantity, and are performing, 

and it is risky at a cost aspect etc. In the conventional material, calcination temperature is as 
high as not less than 1 250 **, and the electrical property of the obtained sintered compact 
shows dispersion. 

[0004]So, the main purpose of this invention is to provide the piezoelectric-ceramics material 
which can control the lead oxide amount of evaporation at the time of calcinating, can control 
the lead atmosphere state at the time of calcination, can sinter at low temperature, and can 
improve dispersion in the electrical property of a sintered compact. 
[0005] 

[Means for Solving the Problem]In piezoelectric-ceramics material of a {PbSr} {(TiZr) (MnNb)}0 3 
system this invention, It is the piezoelectric-ceramics material containing [ Si0 2 ] at least one 
side for 0.005 to 0.040-% of the weight, and aluminum 2 0 3 while of 0.005 to 0.040% of the weight. 
[0006] 

[Function]By adding Si0 2 or aluminum 2 0 3 , the compound of these additives and lead is formed 

at the time of calcination. The amount of evaporation of the lead oxide at the time of calcination 
is controlled by it. The state of the lead atmosphere in the firing furnace at the time of 
calcination is controlled with the addition of these additives. 

[0007]Since Si compound and the aluminum compound which were formed are low melting point 

material, their diffusibility of the material at the time of calcination improves. 

[0008] 

[Effect of the InventionjAccording to this invention, since the amount of evaporation of lead 
oxide is controlled, the factor which checks degrees of sintering, such as a concentration 
gradient of the lead atmosphere at the time of calcination, is reduced, and it is effective for the 
improvement with poor modification, etc. With the addition of Si0 2 or aluminum 2 0 3 , since the 
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lead atmosphere state at the time of calcination is controlled, external means, such as 
calcination temperature like before, calcination exhaust wind quantity, and are mitigable. 

[0009]By formation of Si compound and an aluminum compound, since the diffusing power of 
material improves, low-temperature-baking-izing and extension of a sintering stable temperature 
region can be aimed at, and distribution of dispersion in a sintered compact, i.e., the 
electromechanical coupling coefficient as an electrical property, can be reduced. 
[0010]The above-mentioned purpose of this invention, the other purposes, the feature, and an 
advantage will become still clearer from the detailed explanation of the following examples given 
with reference to drawings. 
[0011] 

[Example]{PbSr] {(TiZr) (MnNb)} In the manufacturing process of the piezoelectric-ceramics 
material of an 0 3 system, Both [ a fixed quantity of ] Si0 2 , aluminum 2 0 3 or Si0 2 , and 

aluminum 2 0 3 are added at the process of preparing raw material, such as PbO, Ti0 2 , and Zr0 2 , 

or the process of adding a binder etc. in these temporary-quenching things. 

[0012]By making this into a raw material, if it fabricates and calcinates, a compound with lead, 

Si0 2 , or a!uminum 2 0 3 will be formed. And unreacted lead oxide decreases and the lead oxide 

amount of evaporation at the time of calcination is controlled. A lead oxide amount of 
evaporation changes with the additions of Si0 2 or a!uminum 2 0 3 . Therefore, the lead oxide 

amount of evaporation at the time of calcination and also the lead atmosphere concentration at 
the time of calcination can adjust with the addition of Si0 2 or aluminum 2 0 3 . 

[0013]Since low melting point material, such as Si compound and an aluminum compound, is 
formed, the diffusing power of the material at the time of sintering can improve, it can sinter at 
low temperature, and dispersion in the electrical property of a sintered compact can be 
improved. 

[0014](Example 1) PbO, TiO £ , Zr0 2 , SrC0 3 , MnCO s , and Nb 2 O s are first used as a starting 
material, Weighing of these powder was carried out so that it might become a chemical formula 
of {Pb 1 oo Sr o 01 1 ^ Ti 0 55 Zr 0 45^ ^ Mn 0 9 Nb 0 P 0 01 ^ °3' and the wei S hin S thing was obtained. A fixed 
quantity of Cr 2 0 3 and W0 3 were added in this weighing thing, it mixed and ground through water, 

and slurry was obtained. In this way, after drying the obtained slurry and drying, temporary 
quenching was carried out at 900 **, and the temporary-quenching thing was obtained. Dry 
grinding of this temporary-quenching thing was carried out with the hammermill, the polyvinyl 
alcohol system binder was again added 1.5% of the weight through water, and slurry was 
obtained. At this time, 0.02 to 0.04-% of the weight or aluminum 2 0 3 was simultaneously added for 

Si0 2 0.02 to 0.04% of the weight, and sufficient mixing was performed. 

[0015]This slurry was corned with the spray dryer, it dried, and powder was obtained. With the 

pressing machine, this powder was fabricated by moulding pressure 1 t/cm 2 25x35 mm in the 
shape of a corner guard, and the Plastic solid was acquired. In this way, temporary calcination of 
the acquired Plastic solid was carried out at 700 ** in order to perform a de binder once, after 
measuring the weight of a temporary-quenching adult, actual calcination was again carried out at 
1 260 **, and the weight of the sintered compact was measured. 

[0016] Drawing 1 is a graph which shows the decrease of weight at the time of this calcination of 
one example and a conventional example (%). The decrease of weight at the time of this 
calcination (%) is calculated by a following formula. 
[0017] 

^mmcDMsm i%) = x ioo 

[0018]As shown in drawing 1 , the decrease of weight at the time of this calcination (%) decreases 
by adding Si0 2 or aluminum 2 0 3 . That is, since the substance which evaporates at the time of 
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this calcination after temporary calcination (700 **) is limited to lead oxide, when Si0 2 or 
aluminum 2 0 3 , and lead oxide combine, it can control the lead oxide amount of evaporation at the 
time of this calcination. 

[0019]Since the amount of evaporation of lead oxide changes with the additions of Si0 2 or 

aluminum 2 0 3 , the lead oxide amount of evaporation at the time of this calcination and also the 

lead atmosphere concentration at the time of this calcination are controllable with the addition 
of Si0 2 or aluminum 2 0 3 . 

[Q020]Next, actual calcination of the 0.02-% of the weight addition article of Si0 2 and the 0.02-% 
of the weight addition article of aluminum 2 0 3 was carried out as a typical thing out of the above- 
mentioned Plastic solid at each temperature of 1 100 **, 1 150 ** f 1200 **, and 1250 **. And 
contraction at that time (Plastic solid length / baking body length) was measured. 
[0021] Drawing 2 is a graph which shows contraction at the time of this calcination of one 
example of this invention, and a conventional example. 

[0022]As shown in drawing 2 , calcination starting temperature has shifted to the 30-50 ** low 
temperature side by adding Si0 2 or aluminum 2 0 3 0.02% of the weight. The stability range of 

contraction is expanded even to 1 150-1200 **. 

[0023](Example 2) PbO, Ti0 2 , Zr0 2 , SrC0 3 , MnC0 3> and Nb 2 O s are first used as a starting 
material, Weighing of these powder was carried out so that it might become a chemical formula 
of {Pb 1 oo Sr o.Oll ^ Ti 0.55 Zr 0.45^ ^ Mn 0.9 Nb 0.P 0.01* °3' and the wei S hin g thin S was obtained. This 
weighing thing was mixed and ground through water, and slurry was obtained. In this way, after 
drying the obtained slurry and drying, temporary quenching was carried out at 880 **, and the 
temporary-quenching thing was obtained. Dry grinding of this temporary-quenching thing was 
carried out, Si0 2 was again added 0.015% of the weight through water, it mixed with 1.5 % of the 

weight of polyvinyl alcohol system binders, and slurry was obtained. 

[0024]This slurry was corned with the spray dryer, it dried, and powder was obtained. This 
powder was fabricated with the rotary pressing machine in the shape of a corner guard, and the 
Plastic solid was acquired. In this way, Zr0 2 powder was sprinkled over alumina-ceramics **, and 

six acquired Plastic solids were accumulated. 6 **** stuffing of the mountain of the Plastic solid 
accumulated in this way was carried out into one **, and it calcinated at the temperature of 
1265 ** in the continuous furnace. 

[0025]Thus, silver was printed and made as an electrode the ceramics of 24 sheets (= four- 
sheet x6 mountain) except one upper and lower sides each among the obtained sintered 
compacts. And piezoelectric property was measured, after impressing and polarizing a 4-kV 
electric field and performing aging for 3 minutes at 150 **. 

[0026]As shown in Table 1, distribution (sigma 2 ) of the electromechanical coupling coefficient as 
an electrical property between sintered compacts decreases [ three ] in about 1 /compared with 
a Si0 2 additive-free article. 

[0027] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph which shows the decrease of weight at the time of this calcination of 
one example of this invention, and a conventional example (%). 

[Drawing 2] It is a graph which shows contraction at the time of this calcination of one example 
of this invention, and a conventional example. 
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DRAWINGS 



[Drawing 1] 



t 



0.8 



b# 0.6 

CD 



0.4 



0.2 




Al2035$ait= OppmSsio 
= 200ppm»in 
= 400ppm5Slo 



200 



400 (ppm) 



[Drawing 2] 
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